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(57)Abstract: t m ) 

PROBLEM TO BE SOLVED: To obtain a high definition 
restored image from a degraded image. 
SOLUTION: Characteristics information is acquired from 
an image-pickup device such as a digital camera (S301), 
conversion information to indicate the contents of a 
conversion processing (y-correction, color conversion, 
etc.), in an image capture part is acquired (S302), 
conversion method of an inputted image is determined, 
based on the pieces of information (S303) and the image 
is converted according to the conversion method. The 
conversion method to be determined is equivalent to an 
inverse conversion processing of the conversion 
processing in the image capture part and is to reconvert 
the inputted image, which has been converted into a 

nonlinear image in the image capture part, into a linear (exposure time is proportional to a 
pixel value) image. Next, a degradation function is generated based on the characteristics 
information, etc., of the image-pickup device (S306), and the restored image is generated 
from the image to be reconverted based on the degradation function (S307). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An image processing device which restores a deteriorated image, comprising: 
An input means which inputs a picture which an image taking means incorporated a 
deteriorated image recorded on a recording medium, and performed a predetermined 
conversion process with an imaging device. 

A processing means to process an inputted image and to generate a restoration object image 
in consideration of the contents of the conversion process by said image taking means, and a 
restoring means which restores said restoration object image and generates a picture with little 
degradation. 

[Claim 2]The image processing device according to claim 1 having further an acquisition 
means which acquires conversion information which shows the contents of the conversion 
process by said image taking means from said image taking means. 

[Claim 3]The image processing device according to claim 1 , wherein said processing means 
processes an inputted image and generates a restoration object image in consideration of 
degradation pertinent information relevant to degradation of a picture in the case of an image 
pick-up by said imaging device besides a conversion process by said image taking means. 
[Claim 4]The image processing device according to claim 3 having further an acquisition 
means which acquires conversion information which shows the contents of the conversion 
process by said image taking means, and said degradation pertinent information from said 
image taking means. 

[Claim 5]An image processing device given in any 1 paragraph of claim 1 , wherein said 
restoring means determines a method of restoring said restoration object image based on 
degradation pertinent information relevant to degradation of a picture in the case of an image 
pick-up by said imaging device thru/or claim 4. 
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[Claim 6]An image processing device given in any 1 paragraph of claim 1 , wherein said 
restoring means determines a method of restoring said image restoration based on said 
conversion information and degradation pertinent information relevant to degradation of a 
picture in the case of an image pick-up by said imaging device thru/or claim 4. 
[Claim 7]An image processing device given in any 1 paragraph of claim 3, wherein it combines 
said degradation pertinent information with a deteriorated image with said imaging device, it is 
recorded on said recording medium and read by said image taking means thru/or claim 6. 
[Claim 8]An image processing device given in any 1 paragraph of claim 3, wherein said 
degradation pertinent information includes characteristic information of said imaging device 
thru/or claim 7. 

[Claim 9]An image processing device given in any 1 paragraph of claim 3, wherein said 
degradation pertinent information contains a degradation parameter which shows physical 
quantity of a phenomenon leading to degradation of a picture thru/or claim 7. 
[Claim 10]An image processing device given in any 1 paragraph of claim 3, wherein said 
degradation pertinent information includes information which specifies image pick-up 
conditions thru/or claim 7. 

[Claim 11]An image processing device given in any 1 paragraph of claim 1, wherein said 
processing means contains a means to process an inputted image so that relation between a 
light exposure and a pixel value to linearity may become thru/or claim 10. 
[Claim 12]An image processing device given in any 1 paragraph of claim 1, wherein said 
processing means contains a means to perform a conversion process equivalent to inverse 
transformation of a conversion process by said image taking means thru/or claim 10. 
[Claim 13]An image processing device given in any 1 paragraph of claim 1, wherein said 
image taking means performs a conversion process by either of said two or more conversion 
methods to a deteriorated image which has two or more conversion methods which perform a 
mutually different conversion process, and was incorporated from said recording medium 
thru/or claim 12. 

[Claim 14]The image processing device according to claim 13 having further a selecting means 
which chooses a conversion method with which a conversion process is presented among two 
or more conversion methods which said picture reading means has. 

[Claim 15]The image processing device according to claim 14, wherein said processing means 
processes an inputted image in consideration of the contents of the conversion process by a 
conversion method with which a conversion process is presented among two or more 
conversion methods which said picture reading means has. 

[Claim 16]The image processing device according to claim 1 having further an image 
processing means which performs image processing in consideration of the contents of the 
conversion process by said image taking means to a picture restored by said restoring means. 
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[Claim 17]The image processing device according to claim 1 having further an image 
processing means which performs image processing in consideration of degradation pertinent 
information relevant to degradation of the contents of the conversion process by said image 
taking means, and a picture in the case of an image pick-up by said imaging device to a 
picture restored by said restoring means. 

[Claim 18]An image processing device which restores a deteriorated image, comprising: 
An image taking means which incorporates a deteriorated image recorded on a recording 
medium, and performs a predetermined conversion process with an imaging device. 
A processing means to process a picture in which the conversion process was carried out by 
said image taking means in consideration of the contents of the conversion process by said 
image taking means, and to generate a restoration object image, and a restoring means which 
restores said restoration object image and generates a picture with little degradation. 

[Claim 19]An image processing device which restores a deteriorated image, comprising: 
An input means which inputs a deteriorated image picturized by an imaging device. 
A restoring means which restores a deteriorated image and generates a picture with little 
degradation in consideration of degradation pertinent information relevant to degradation of a 
picture in the case of an image pick-up by said imaging device. 

[Claim 20]The image processing device according to claim 19 which combining said 
degradation pertinent information with a deteriorated image with said imaging device, 
recording it on a recording medium, and inputting by said input means. 

[Claim 21]The image processing device according to claim 19 or 20, wherein said degradation 

pertinent information includes characteristic information of said imaging device. 

[Claim 22]An image processing device given in any 1 paragraph of claim 19, wherein said 

degradation pertinent information contains a degradation parameter which shows physical 

quantity of a phenomenon leading to degradation of a picture thru/or claim 21 . 

[Claim 23]An image processing device given in any 1 paragraph of claim 19, wherein said 

degradation pertinent information includes information which specifies image pick-up 

conditions thru/or claim 22. 

[Claim 24]An imaging device comprising: 

An image recording means which records a picturized picture on a recording medium. 
An information storage means to record degradation pertinent information relevant to 
degradation of a picture in the case of an image pick-up on said recording medium. 

[Claim 25]The imaging device according to claim 24, wherein said degradation pertinent 
information includes characteristic information of said imaging device. 
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[Claim 26]The imaging device according to claim 24 or 25, wherein said degradation pertinent 
information contains a degradation parameter which shows physical quantity of a phenomenon 
leading to degradation of a picture. 

[Claim 27]An imaging device given in any 1 paragraph of claim 24, wherein said degradation 
pertinent information includes information which specifies image pick-up conditions thru/or 
claim 26. 

[Claim 28] An image processing method which restores a deteriorated image, comprising: 
An input process which inputs a picture which an image taking means incorporated a 
deteriorated image recorded on a recording medium, and performed a predetermined 
conversion process with an imaging device. 

Down stream processing which processes an inputted image and generates a restoration 
object image in consideration of the contents of the conversion process by said image taking 
means, and a restoration process which restores said restoration object image and generates 
a picture with little degradation. 

[Claim 29]An image processing method which restores a deteriorated image, comprising: 
An input process which inputs a deteriorated image picturized by an imaging device. 
A restoration process which restores a deteriorated image and generates a picture with little 
degradation in consideration of degradation pertinent information relevant to degradation of a 
picture in the case of an image pick-up by said imaging device. 

[Claim 30]A control method of an imaging device characterized by comprising the following. 
An image recording process of recording a picturized picture on a recording medium. 
An information storage process of recording degradation pertinent information relevant to 
degradation of a picture in the case of an image pick-up on said recording medium. 

[Claim 31 ]A memory medium which stored an image processing program which restores a 
deteriorated image, comprising: 

An input process as which this image processing program inputs a picture which an image 
taking means incorporated a deteriorated image recorded on a recording medium, and 
performed a predetermined conversion process with an imaging device. 
Down stream processing which processes an inputted image and generates a restoration 
object image in consideration of the contents of the conversion process by said image taking 
means, and a restoration process which restores said restoration object image and generates 
a picture with little degradation. 

[Claim 32]A memory medium which stored an image processing program which restores a 
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deteriorated image, comprising: 

An input process as which this image processing program inputs a deteriorated image 
picturized by an imaging device. 

A restoration process which restores a deteriorated image and generates a picture with little 
degradation in consideration of degradation pertinent information relevant to degradation of a 
picture in the case of an image pick-up by said imaging device. 

[Claim 33]A memory medium which stored a program which controls an imaging device, 
comprising: 

An image recording process of recording a picture which this program picturized on a 
recording medium. 

An information storage process of recording degradation pertinent information relevant to 
degradation of a picture in the case of an image pick-up on said recording medium. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to an image processing device and a method for 
the same, an imaging device, a method for controlling the same, and a memory medium, It is 
related with the memory medium for controlling execution of a suitable imaging device for 
combination with an image processing device which restores a deteriorated image especially 
and a method for the same, and this image processing device, a method for controlling the 
same, and these methods. 
[0002] 

[Description of the Prior Art]A deteriorated image (for example, the Bure picture, a Japanese 
quince picture) is restored, and there is a technique as the technique of generating a picture 
with little degradation (ideal image) with the application of a Wiener filter, common inverse 
filter, and projection filter etc., for example. In order to apply these techniques, it is necessary 
to determine a degradation function first. The method of asking for analytically from physical 
factors, such as a photographing condition, as a method of determining this degradation 
function, or presuming based on the output of the measuring device (for example, acceleration 
sensor) with which the photographing instrument was equipped is ideal. 
[0003]Below, a degradation function is explained. First, if f (x, y) is made into an ideal image 
and random noise [ in / a deteriorated image and h (x, y, x\ y') can be set to a degradation 
function, and / for nu (x, y) / in g (x, y) / an outputted image ], it will be assumed that it is a thing 
with the relation of (1 ) type. 
[0004] 
[Equation 1] 

g(x y y) - ffKx y y 7 x\y )f(x\y')dx'dy'+v(x,y) 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3 A%2F%2Fwww4.ipd. . . 6/2/2009 



JP,2000-020691,A [DETAILED DESCRIPTION] 



Page 2 of 16 



..(1) 

[0005]When the image in which the point deteriorated does not exist in the position of this point: 
except for parallel translation, a point spread function (PSF: Point Spread Function) is 
expressed by h (x-x\ y-y*), and (1) type is rewritten like (2) types. 
[0006] 
[Equation 2] 

g(x.y) - J0T*<» - *\y - y )f(x\y v(x,y) 

...(2) 

[0007](3) types will be obtained, if the Fourier transform of the both sides of (2) types is carried 

out and a convolution theorem is applied, when there is no noise. Here, G (u, v), F (u, v), and 

H (u, v) are the Fourier transforms of g (x, y), f (x, y), and h (x, y), respectively. 

[0008] 

[Equation 3] 

G(u 9 v) - H(u,v)F(u 9 v) 

■■(3) 

[0009]H (u, v) is a transfer function of the system which changes the ideal image f (x, y) into 
the deteriorated image g (x, y). 

[0010]Below, the degradation model in degradation (Bure) by relative movement between a 
camera and scenery (photographic subject) is explained as an example. Here, this relative 
movement is removed and the picture on the image sensor of a camera assumes in time that it 
is eternal. Temporarily, the total of what relative movement depends on movement of the 
image sensor within a flat surface, and the light exposure in one on an image sensor if 
approximately equal is searched for by integrating exposure time with an instant light 
exposure. Here, the time which opening and closing of a shutter take is assumed to be what 
can be disregarded. (4) types will be realized supposing it is x of respectively the displacement 
by alpha (t) and beta (t), and y ingredient. Here, T is exposure time and is carrying out the 
integral range to from t=-T/2 to t=T/2 for convenience. 
[0011] 
[Equation 4] 

g(x,y) =Cn fix " "O.J' -/?('))<# 
...(4) 

[0012](4) (5) types will be obtained if the Fourier transform of the both sides of a formula is 

carried out. 

[0013] 
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[Equation 5] 

v) - Jdxfdycxp[-j2^(ux + vy)]J^ dtf(x - aO),y - Pit)) 
" f-rn dt S dx S dy K X ~ a ^ y ~ A0)exp[-72«(ia + vy)] 



...(5) 

[0014]Here, if it sets with x-alpha (t) =xi and y-beta (t) =eta, (5) types will become like (6) types. 

[0015] 
[Equation 6] 



~(6) 

[0016](6) A formula shows that degradation is modeled by (3) types or (2) formulas equivalent 
to this. The transfer function H of this degradation (u, v) is given by (7) formulas. 
[0017] 
[Equation 7] 

H{u,v) - £™ exp[-y2/r<uG:(0 + vp(t))]dr 
•(7) 

[0018]ln this case, a point response function when Bure occurs during the time T at the fixed 
speed V in the angle theta direction to a x axis is given by (8) formulas. 
[0019] 
[Equation 8] 



[0020]Here, omega is given by (9) formulas. 

[0021] 

[Equation 9] 

co - (u - w 0 )V cos0 + (v - v 9 )V sin 9 

...(9) 

[0022]u Q and v Q are center coordinates of a picture. When omega is minute, it approximates 
with H(u, v) =T. 
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[0023]Similarly, a function can also express the degradation model of degradation by a 
Japanese quince. For example, in the distance from a central pixel, when a Japanese quince 
phenomenon shall meet a normal distribution principle (Gaussian), if the arbitrary parameters 

of r and a normal distribution principle are made into sigma 2 , the degradation function h (r) will 

be given by (10) formulas. 

[0024] 

[Equation 10] 

h(r) L_ exp(-4) 



...(10) 

[0025]Next, restoration of the deteriorated image by an inverse filter is explained. First, the 
deteriorated image g (x, y) and the ideal image f (x, y) assume that it is a thing according to the 
model shown in (2) types. If there shall be no noise at this time, the Fourier transform of g (x, 
y), f (x, y), PSF, and h (x, y) will fill (3) types. Here, (3) types change like (11) types. 
[0026] 

[Equation 11] 

F(«,v) - G(«,v) ///(«, v) 

...(11) 

[0027](1 1) From a formula, if H (u, v) is known, by multiplying Fourier transform G (u, v) of a 
deteriorated image by 1/H (u, v), and carrying out inverse Fourier transform of this shows that 
the ideal image f (x, y) can be restored. When it puts in another way, the transfer function of a 
filter is 1/H (u, v). 

[0028]When applying (3) types, there are actually various problems. For example, when noise 
is taken into consideration, (2) types are rewritten like (12) types. Here, N (u, v) is the Fourier 
transform of nu (x, y). 
[0029] 

[Equation 12] 

G{u, v) - H(u,v)F(u,v) + N(u,v) 
...(12) 

[0030](12) If shown by the formula. When a filter (1/H (u, v)) is made to act to the Fourier 

transform of a deteriorated image, it comes to be shown in (13) types. 

[0031] 

[Equation 13] 

H(u,v) K ' Mu.v) 



ht1p://ww4.ipdl.inpit.go.jp/^ 6/2/2009 



JP,2000-020691,A [DETAILED DESCRIPTION] 



Page 5 of 16 



...(13) 
[0032] 

[Problem(s) to be Solved by the lnvention]Here, the deteriorated image recorded with the 
digital camera is incorporated into an information processor by the image capturing part 
controlled by a TWAIN driver etc., and the system which restores the deteriorated image and 
generates an ideal image is considered. In this case, the degradation function which modeled 
the process of generation of a deteriorated image is determined, and it is thought by the image 
restoration algorithm by which a Wiener filter etc. are generally called a deconvolution that the 
restoration effect has the highest technique of restoring a deteriorated image. 
[0033]However, since a degradation parameter (they are the direction of Bure, Bure's speed, 
etc. if it is degradation by Bure) required for determination, image pick-up conditions, etc. of 
the degradation function (exposure time, a light exposure, etc.) were not conventionally taken 
into consideration, the restoration effect of the deteriorated image was not enough. 
[0034]Generally, in the system containing a digital camera, by the image capturing part 
controlled by a TWAIN driver etc., an image is captured into an information processor and it 
outputs to image output devices (for example, a printer, a display, etc.). Here, it is common 
that processing of a gamma correction, convert colors, etc. is included to image processing 
controlled by a TWAIN driver etc. However, a gamma correction, convert colors, etc. belong to 
a nonlinear system, and are contrary to the LTI (eternal on linearity and time target) system 
which is a premise in the above-mentioned image restoration algorithm. That is, when the 
deteriorated image in which a gamma correction and convert colors were made is restored, 
very loud noise will be superimposed on image restoration. 

[0035]This invention is made in view of the above-mentioned background, and an object of this 

invention is to obtain high-definition image restoration from a deteriorated image. 

[0036] 

[Means for Solving the Problem]As for an image processing device concerning one side of this 
invention, this invention is characterized by that an image processing device which restores a 
deteriorated image comprises the following. 

An input means which inputs a picture which an image taking means incorporated a 
deteriorated image recorded on a recording medium, and performed a predetermined 
conversion process with an imaging device. 

A processing means to process an inputted image and to generate a restoration object image 
in consideration of the contents of the conversion process by said image taking means. 
A restoring means which restores said restoration object image and generates a picture with 
little degradation. 
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[0037]lt is [ in / the above-mentioned image processing device ] preferred to have further an 
acquisition means which acquires conversion information which shows the contents of the 
conversion process by said image taking means from said image taking means. 
[0038]As for said processing means, in the above-mentioned image processing device, it is 
preferred to process an inputted image and to generate a restoration object image for 
example, in consideration of degradation pertinent information relevant to degradation of a 
picture in the case of an image pick-up by said imaging device besides a conversion process 
by said image taking means. 

[0039]lt is [ in / the above-mentioned image processing device ] preferred to have further an 
acquisition means which acquires conversion information which shows the contents of the 
conversion process by said image taking means, and said degradation pertinent information 
from said image taking means. 

[0040]As for said restoring means, in the above-mentioned image processing device, it is 
preferred to, determine a method of restoring said restoration object image based on 
degradation pertinent information relevant to degradation of a picture in the case of an image 
pick-up by said imaging device for example. 

[0041 ]As for said restoring means, in the above-mentioned image processing device, it is 
preferred to, determine a method of restoring said image restoration for example, based on 
said conversion information and degradation pertinent information relevant to degradation of a 
picture in the case of an image pick-up by said imaging device. 

[0042]As for said degradation pertinent information, in the above-mentioned image processing 
device, it is preferred to combine with a deteriorated image with said imaging device, and for it 
to be recorded on said recording medium for example, and to be read by said image taking 
means. 

[0043]As for said degradation pertinent information, in the above-mentioned image processing 
device, it is preferred to, include characteristic information of said imaging device for example. 
[0044]As for said degradation pertinent information, in the above-mentioned image processing 
device, it is preferred that a degradation parameter which shows physical quantity of a 
phenomenon leading to degradation of a picture, for example is included. 
[0045]As for said degradation pertinent information, in the above-mentioned image processing 
device, it is preferred to, include information which specifies image pick-up conditions for 
example. 

[0046]As for said processing means, in the above-mentioned image processing device, it is 
preferred that a means to process an inputted image is included for example, so that relation 
between a light exposure and a pixel value to linearity may become. 

[0047]As for said processing means, in the above-mentioned image processing device, it is 
preferred that a means to, perform a conversion process equivalent to inverse transformation 
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of a conversion process by said image taking means for example, is included. 

[0048]As for said image taking means, in the above-mentioned image processing device, it is 

preferred to perform a conversion process by either of said two or more conversion methods to 

a deteriorated image which has two or more conversion methods which perform a conversion 

process which is mutually different, for example, and was incorporated from said recording 

medium. 

[0049]lt is [ in / the above-mentioned image processing device ] preferred to have further a 
selecting means which chooses a conversion method with which a conversion process is 
presented among two or more conversion methods which said picture reading means has. 
[0050]As for said processing means, in the above-mentioned image processing device, it is 
preferred to process an inputted image in consideration of the contents of the conversion 
process by a conversion method with which a conversion process is presented among two or 
more conversion methods which said picture reading means has, for example. 
[0051 ]lt is [ in / the above-mentioned image processing device ] preferred to have further an 
image processing means which performs image processing in consideration of the contents of 
the conversion process by said image taking means to a picture restored by said restoring 
means. 

[0052]lt is [ in / the above-mentioned image processing device ] preferred to have further an 
image processing means which performs image processing in consideration of degradation 
pertinent information relevant to degradation of the contents of the conversion process by said 
image taking means and a picture in the case of an image pick-up by said imaging device to a 
picture restored by said restoring means. 

[0053]As for an image processing device concerning the 2nd side of this invention, this 
invention is characterized by that an image processing device which restores a deteriorated 
image comprises the following. 

An image taking means which incorporates a deteriorated image recorded on a recording 
medium, and performs a predetermined conversion process with an imaging device. 
A processing means to process a picture in which the conversion process was carried out by 
said image taking means in consideration of the contents of the conversion process by said 
image taking means, and to generate a restoration object image. 

A restoring means which restores said restoration object image and generates a picture with 
little degradation. 

[0054]As for an image processing device concerning the 3rd side of this invention, this 
invention is characterized by that an image processing device which restores a deteriorated 
image comprises the following. 

An input means which inputs a deteriorated image picturized by an imaging device. 
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A restoring means which restores a deteriorated image and generates a picture with little 
degradation in consideration of degradation pertinent information relevant to degradation of a 
picture in the case of an image pick-up by said imaging device. 

[0055]This invention is characterized by an imaging device concerning the 4th side comprising 
the following. 

An image recording means which records a picturized picture on a recording medium. 
An information storage means to record degradation pertinent information relevant to 
degradation of a picture in the case of an image pick-up on said recording medium. 

[0056] 

[Embodiment of the lnvention]Hereafter, the suitable embodiment of this invention is 
described. 

[0057][A 1st embodiment] Drawing 1 is a figure showing the outline composition of the image 
processing system concerning a 1st embodiment of this invention. The imaging device 100 is a 
digital camera, for example, and is provided with the image pick-up part 110 and the recording 
medium 120. 

[0058]The image pick-up part 110 comprises image sensors, such as an optical system of a 
lens etc., and a CCD sensor, etc., and records the picture information concerning the 
picturized picture on the recording medium 120, for example. The recording medium 120 
comprises a hard disk, a flash memory, etc., for example. 

[0059]For example the image capturing part 210 is controlled by drivers, such as a TWAIN 
driver, reads picture information from the recording medium 120, performs predetermined 
image processing to the picture concerning the picture information, and supplies it to the 
information processor 200. 

[0060]Generally, supposing the imaging device 100 is a digital camera of a single plate, 
processing of color interpolation, optical amendment, etc. is also included in image processing 
in the image capturing part 210, for example. However, in order to simplify explanation, gray 
scale conversion, such as a gamma correction and convert colors, is explained as image 
processing in the image capturing part 210 here. 

[0061 ]The information processor 200 restores the picture (deteriorated image) concerning the 
picture information supplied from the image capturing part 210 according to the directions 
given by the user via the input part 220 which comprises a keyboard, a mouse, etc., for 
example, and generates a picture with little degradation. Image restoration is saved at the 
Records Department 230, or is outputted to the outputting part 240, for example. As the 
outputting part 240, a display and a printer are preferred, for example. 
[0062] Drawing 2 is a flow chart which shows the flow of operation of the image capturing part 
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210. Processing shown in this flow chart is performed by unillustrated CPU, for example based 
on the program stored in the unillustrated memory medium. First, in Step S201 , the image 
capturing part 210 reads picture information from the recording medium 120. This picture 
information is the picture information of the deteriorated image which deteriorated on the 
occasion of an image pick-up. In Step S202, the image capturing part 210 performs a 
conversion process to picture information. Processing of a gamma correction, convert colors, 
etc. is included in this conversion process, for example. In Step S203, the image capturing part 
210 transmits the changed picture information to the information processor 200. 
[0063] Drawing 3 is a flow chart which shows the flow of operation of the information processor 
200. Processing shown in this flow chart is performed by unillustrated CPU based on the 
program stored in the unillustrated memory medium. 

[0064]First, in Step S301, the information processor 200 acquires the characteristic information 
which shows the characteristic of the imaging device 100. This characteristic information is 
acquirable by choosing the characteristic information of the imaging device which corresponds, 
for example based on the information on the model given via the input part 220 out of the 
characteristic information beforehand stored in the memory in the information processor 200 
about the imaging device of two or more models, for example. 

[0065]ln Step S302, the information processor 200 acquires the conversion information which 
shows the contents of the conversion process in the image capturing part 210. When this 
conversion information installs the driver for connecting the image capturing part 210 and the 
information processor 210 in the information processor 200, for example, it is stored in the 
memory in the information processor 200. 

[0066]ln Step S303, the information processor 200 determines the converting method at the 
time of changing the picture information supplied from the image capturing part 210. 
Specifically, the information processor 200 determines a converting method based on the 
conversion information (characteristic information acquired at Step S301 besides this 
conversion information if needed) acquired at Step S302. The converting method determined 
here is a method of changing picture information so that a light exposure and a pixel value may 
become proportionality, in order to secure the linearity which is a precondition of the algorithm 
of the restoration processing of the above-mentioned picture. 

[0067]Here, a suitable converting method may be chosen by equipping the information 
processor 200 with the table to which the model of imaging device, the model of image 
capturing part, and the converting method were made to correspond, and specifying the model 
of imaging device, and the model of image capturing part. This converting method may be 
determined based on specification by a user. 

[0068]As an example, the contents (converting method) of the conversion process by the side 
of the information processor 200 in the case of performing a gamma correction by the image 
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capturing part 210 side are explained. If the picture after the gamma correction according the 
picture (deteriorated image) outputted from the image pick-up part 110 of the imaging device 
100 to g (x, y) and the image capturing part 210 is set to gg (x, y), the picture gg (x, y) will be 
expressed by (13) formulas. 
[0069] 

[Equation 14] 

« « (x, y) (x, y) ~ 1/r 
...(14) 

Namely, what is necessary is just to perform inverse transformation of the processing shown 
by (14) formulas, in order to acquire the picture which has linearity. The picture g (x, y) is 
renewable from the picture gg (x, y) by this inverse transformation. 

[0070]ln a case where color correction is performed by the image capturing part 210 side, a 
picture which has linearity can be acquired by performing inverse transformation of conversion 
by this color correction by the information processor 200 side. What is necessary is just to 
perform inverse transformation of conversion by this gamma correction, and inverse 
transformation of conversion by this color correction in the image capturing part 200 side, in 
performing both sides of gamma correction and color correction by the image capturing part 
21 0 side with a natural thing. About processing of those other than gray scale conversion, such 
as color interpolation, it is not necessary to take into consideration. 
[0071]As mentioned above, in Step S303, a converting method equivalent to inverse 
transformation of a conversion process by the image capturing part 210 is determined, for 
example. 

[0072]ln Step S304, the information processor 200 receives picture information from the image 
capturing part 210. In Step S305, picture information concerning reception is changed in 
accordance with a converting method determined at Step S303. 

[0073]ln Step S306, the degradation function H (u, v) is generated based on characteristic 
information of the imaging device 100 acquired at Step S301. A degradation function is 
explained in a column of a Prior art. 

[0074]ln Step S307, the picture f without degradation (x, y) is reproduced based on the 
degradation function H (u, v) generated at Step S306 from picture information (picture g (x, y)) 
changed at Step S305. The picture f with little degradation (x, y) can be restored by multiplying 
Fourier transform G (u, v) of the picture g (x, y) by 1/H (u, v), specifically asking for Fourier 
transform F (u, v) of the picture f (x, y), and carrying out Fourier inverse transform of the F (u, 
v). 

[0075][A 2nd embodiment] Drawing 4 is a figure showing outline composition of an image 
processing system concerning a 2nd embodiment of this invention. The same numerals are 
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given to the same component as a component of an image processing device concerning a 1st 
embodiment, and explanation is omitted. 

[0076]As two or more converters, the image capturing part 210 concerning this embodiment 
can be provided with the 1st converter 21 1 and the 2nd converter 212, and can switch a 
converter used when changing picture information read from the recording medium 120. This 
change may be performed according to directions given by user via a final controlling element 
with which the image capturing part 210 was equipped, for example, and may be performed 
according to directions from the information processor 200. 

[0077]Here, the 1st converter 21 1 shall perform a conversion process including nonlinear 
processing (for example, gamma correction and color correction), and the 2nd converter 212 
shall perform a conversion process by linearity processing. 

[0078] Drawing 5 is a flow chart which shows a flow of operation of the image capturing part 
210 shown in drawing 4 . Processing shown in this flow chart is performed by unillustrated 
CPU, for example based on a program stored in an unillustrated memory medium. First, in 
Step S501, the image capturing part 210 reads picture information from the recording medium 
120. 

[0079]ln Step S502, the image capturing part 210 chooses a conversion mode based on 
directions given from directions which can be given from a user via a final controlling element 
which is not illustrated [ with which this device was equipped ], for example, or the information 
processor 200. In Step S503, processing is branched according to a selected conversion 
mode, if a conversion mode is the 1st mode, it will progress to Step S504, and if it is the 2nd 
mode, it will progress to Step S505. 

[0080]ln Step S504, picture information read from the recording medium 120 is changed by the 
1st converter 21 1 , and, on the other hand, this picture information is changed by the 2nd 
converter 212 at Step S505. 

[0081 ]ln Step S506, changed picture information is transmitted to the information processor 
200. 

[0082] Drawing 6 is a flow chart which shows a flow of operation of the information processor 
200 shown in drawing 4 . Processing shown in this flow chart is performed by unillustrated 
CPU, for example based on a program stored in an unillustrated memory medium. 
[0083]First, in Step S601, the information processor 200 acquires characteristic information 
which shows the characteristic of the imaging device 100. This characteristic information is 
acquirable by choosing characteristic information of an imaging device which corresponds, for 
example based on information on a model given via the input part 220 out of two or more 
characteristic information beforehand stored in a memory in the information processor 200 
about an imaging device of two or more models, for example. 

[0084]ln Step S602, the information processor 200 acquires conversion information which 
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shows the contents of the conversion process (image processing) in the image capturing part 
210. When this conversion information installs a driver for connecting the image capturing part 
210 and the information processor 210 in the information processor 200, for example, it is 
stored in a memory in the information processor 200. 

[0085]ln Step S603, the information processor 200 receives picture information from the image 
capturing part 210. 

[0086]ln Step S604, it judges whether a conversion mode of a conversion process by the 
image capturing part 210 is the 1st mode, or it is the 2nd mode, if it is the 1st mode, it will 
progress to Step S605, and if it is the 2nd mode, it will progress to Step S607. It carries out. 
When determining this conversion mode 210 by the image capturing part 210 side, it is 
desirable to acquire information which shows a conversion mode concerning that 
determination from the image capturing part 210. However, this information may be acquired 
from a user via the input part 220. 

[0087]ln Step S605, the information processor 200 determines a converting method at the time 
of changing picture information supplied from the image capturing part 210. Specifically, the 
information processor 200 determines a converting method based on conversion information 
(characteristic information acquired at Step S601 besides this conversion information if 
needed) acquired at Step S602. In order to secure linearity which is a precondition of an 
algorithm of restoration processing of the above-mentioned picture, a converting method 
determined here is a method of changing picture information so that a light exposure and a 
pixel value may become proportionality. An example is the same as that of a 1st embodiment. 
[0088]ln Step S606, picture information concerning reception is changed in accordance with a 
converting method determined at Step S605. 

[0089]ln Step S607, the degradation function H (u, v) is generated based on characteristic 
information of the imaging device 100 acquired at Step S301. A degradation function is 
explained in a column of a Prior art. 

[0090]ln Step S608, when a conversion mode is the 1st mode, From picture information 
(picture g (x, y)) changed at the 1st mode step S606, when a conversion mode is the 2nd 
mode, From picture information (picture g (x, y)) which received at Step S603, the picture f with 
little degradation (x, y) is reproduced based on the degradation function H (u, v) generated at 
Step S607. Specifically, it is the same as that of a 1st embodiment. 
[0091 ]As mentioned above, when a conversion mode at the time of changing picture 
information in the image capturing part 210 is chosen and a conversion process (conversion 
process containing non-linearity) is performed in the 1st mode. With the information processor 
200, when the same processing as a 1st embodiment is performed and a conversion process 
(linear conversion process) is performed in the 2nd mode, with the information processor 200, 
the picture information itself which received from the image capturing part 210 is set as the 
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object of restoration processing. 

[0092][A 3rd embodiment] Drawing 7 is a figure showing outline composition of an image 
processing system concerning a 3rd embodiment of this invention. The same numerals are 
given to the same component as a component of an image processing device concerning a 1st 
embodiment, and explanation is omitted. 

[0093]A degradation parameter with which the imaging device 100 concerning this 
embodiment shows physical quantity of a phenomenon leading to degradation of a picture, for 
example, (for example, the direction of Bure, Bure's speed, etc.), and image pick-up conditions 
(for example, exposure time.) It has the imaging information Records Department 130 which a 
light exposure, distance to a photographic subject, a focal distance of a lens, etc. acquire 
information (following and degradation pertinent information information) relevant to 
degradation of a picture of characteristic information (for example, identification information of 
the optical characteristic of a lens, and an imaging device, etc.) of an imaging device, etc., and 
writes in the recording medium 120. Here, a degradation parameter is detected by an 
acceleration sensor etc., for example. 

[0094]The image capturing part 210 reads this imaging information from the recording medium 
120, for example, transmits it to the information processor 200 as additional information of 
picture information. The image capturing part 210 is provided with the memory 213 holding 
conversion information which specifies processing at the time of changing picture information, 
for example, transmits this conversion information to the information processor 200 as 
additional information of picture information. 

[0095]That is, in this embodiment, the information processor 200 can acquire degradation 

pertinent information and conversion information from the image capturing part 210. 

[0096] Drawing 8 is a flow chart which shows operation of the image capturing part 210 shown 

in drawing 7 . Processing shown in this flow chart is performed by unillustrated CPU, for 

example based on a program stored in an unillustrated memory medium. 

[0097]First, in Step S801, the image capturing part 210 reads picture information from the 

recording medium 120. In Step S802, the image capturing part 210 performs a conversion 

process to picture information. Processing (nonlinear conversion process) of a gamma 

correction, convert colors, etc. is included in this conversion process, for example. Here, a 

conversion process by the image capturing part 210 may be made selectable like a 2nd 

embodiment. 

[0098]ln Step S803, the image capturing part 210 reads degradation pertinent information from 
the recording medium 120. In Step S804, the image capturing part 210 reads conversion 
information held at the memory 213. Here, as mentioned above, when making selectable a 
conversion process by the image capturing part 210, information corresponding to a selected 
conversion process is read from the memory 213. 
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[0099]ln Step S805, it adds to picture information by making degradation pertinent information 
and conversion information into additional information. If an example is given, generally, an 
image capturing part will change into a general-purpose format of TIFF form, JPEG form, etc. 
picture information read from a recording medium, and will transmit it to an information 
processor. Such a general-purpose format has many which have a header unit which can 
record additional information other than picture information. Then, imaging information and 
conversion information are recordable on this header unit. 

[0100]ln Step S806, picture information which added degradation pertinent information and 
conversion information is transmitted to the information processor 200. Degradation pertinent 
information and conversion information are not as additional information of picture information, 
and it may transmit to the information processor 200 separately. 

[01 01] Drawing 9 is a flow chart which shows a flow of operation of the information processor 
200 shown in drawing 7. Processing shown in this flow chart is performed by unillustrated CPU 
based on a program stored in an unillustrated memory medium. 

[0102]First, in Step S901, the information processor 200 receives picture information with 
additional information from the image capturing part 210. In Step S902, the information 
processor 200 extracts degradation pertinent information from picture information, and the 
information processor 200 extracts conversion information from picture information in Step 
S903. 

[0103]ln Step S903, the information processor 200 determines a converting method at the time 
of changing picture information supplied from the image capturing part 210. Specifically, the 
information processor 200 determines a converting method based on conversion information 
(imaging information acquired at Step S902 besides this conversion information if needed) 
acquired at Step S903. In order to secure linearity which is a precondition of an algorithm of 
restoration processing of the above-mentioned picture, a converting method determined here 
is a method of changing picture information so that a light exposure and a pixel value may 
become proportionality. An example is the same as that of a 1st embodiment. 
[0104]ln Step S905, picture information concerning reception is changed in accordance with a 
converting method determined at Step S904. 

[0105]ln Step S906, the degradation function H (u, v) is generated based on characteristic 
information of the imaging device 100 acquired at Step S902. A degradation function is 
explained in a column of a Prior art. 

[0106]ln Step S907, the picture f without degradation (x, y) is reproduced based on the 
degradation function H (u, v) generated at Step S906 from picture information (picture g (x, y)) 
changed at Step S905. The picture f with little degradation (x, y) can be restored by multiplying 
Fourier transform G (u, v) of the picture g (x, y) by 1/H (u, v), specifically asking for Fourier 
transform F (u, v) of the picture f (x, y), and carrying out Fourier inverse transform of the F (u, 
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V). 

[0107]Since according to this embodiment the information processor 200 acquires imaging 
information which the imaging device 100 generated via the image capturing part 210 and a 
degradation function is generated based on this imaging information, image restoration nearer 
to an ideal image can be obtained. Since the information processor 200 acquires conversion 
information from the image capturing part 210, it can respond to renewal of the image 
capturing part 210, change, etc. flexibly. 

[0108][A 4th embodiment] This embodiment changes processing of the information processor 
200 in the 1st thru/or a 3rd embodiment. Specifically, other image processing is added after 
drawing 3 , drawing 6 or the restoration processing step S307 of drawing 9 , S608, or S907. As 
this image processing (henceforth post-processing) to add, gamma correction, color correction, 
etc. are preferred. Below, this reason is explained. 

[0109]According to the 1st thru/or a 3rd embodiment, the information processor 200 changes 
picture information which received into linear picture information. This conversion can raise the 
restoration effect as mentioned above. However, it returns to a state near a picture in the state 
where a picture rationalized by conversion process by the image capturing part 210 picturized 
in the imaging device 100 by this conversion by one side. That is, picture information changed 
in the information processor 200 is equivalent to a picture in the state where neither gamma 
correction nor color correction is made. Therefore, a picture concerning this picture information 
gives an as a whole very dark impression. Since a picture concerning this picture information is 
a picture in the state where the characteristic of the imaging device 100 is not amended, 
neither a color tone nor luminance distribution is rationalized. 

[01 10]Then, it is preferred by performing post-processing after restoration processing to solve 
this problem. As for this post-processing, it is preferred to consider it as processing in the 
image capturing part 210 and the same processing and to consider it as processing equivalent 
to inverse transformation of a conversion process (Step S305, S606, S905) in the information 
processor 200, if it puts in another way. As for this post-processing, it is preferred to acquire 
degradation pertinent information (especially photographing condition), and to optimize based 
on this imaging information. As for this post-processing, it is preferred to optimize also in 
consideration of characteristic information of the outputting part 240. 

[01 1 1]As for the contents of this post-processing, it is preferred to presume a degree and a 
kind (for example, Bure and a Japanese quince) of degradation based on degradation 
pertinent information (especially degradation parameter), and to change accommodative 
according to these. For example, since possibility that noise on which it is superimposed is 
loud is high when it is judged based on degradation pertinent information that a degree of 
degradation is large, it is preferred to, add noise rejection processing by a band pass filter as 
post-processing for example, etc. Since possibility that noise on which it is superimposed is 
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small is high on the other hand when it is judged that a degree of degradation is small, it is 
preferred to add edge enhancement processing etc. as post-processing, and to attain much 
more high definition-ization etc. 

[01 12]Embodiment] besides [In addition, even if it applies this invention to a system which 
comprises two or more apparatus, it may be applied to a device which consists of one 
apparatus. 

[01 13]lt is the invention which an artificer whom a device or a method which comprises some 

components among the whole component which constitutes a device or a method concerning 

the above-mentioned embodiment also requires for this application meant. 

[01 14]A function of a device concerning the above-mentioned embodiment, A storage which 

recorded a program code is built into a system or a device fixed or temporarily, and it is 

attained also when a computer (or CPU or MPU) of the system or a device reads and executes 

a program code stored in this storage, the program code itself or this storage itself which was 

read from this storage here — law — the upper invention is constituted. 

[01 15]As a storage for supplying a program code, although a floppy disk, a hard disk, an 

optical disc, a magneto-optical disc, CD-ROM, CD-R, magnetic tape, a nonvolatile memory 

card, ROM, etc. are preferred, other devices are also employable, for example. 

[0116]Only not only in when a characteristic function of this invention is realized by executing a 

program code which a computer read from a storage, Based on directions by the program 

code, a mode of operation which pays a part or all of processing that OS (operating system) 

etc. which are working on a computer are actual also belongs to a technical scope of this 

invention. 

[01 17]After a program code read from a storage is written in a memory with which a function 
expansion unit connected to an expansion board inserted in a computer or a computer was 
equipped, Based on directions of the program code, a mode of operation which pays a part or 
all of processing that CPU etc. with which the expansion board and function expansion unit 
were equipped are actual also belongs to a technical scope of this invention. 
[0118] 

[Effect of the lnvention]According to this invention, high-definition image restoration can be 

obtained from a deteriorated image. 

[0119] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a figure showing the outline composition of the image processing system 
concerning a 1st embodiment of this invention. 

[Drawing 2] lt is a flow chart which shows the flow of operation of the image capturing part 
shown in drawing 1 . 

[Drawing 3] lt is a flow chart which shows the flow of operation of the information processor 
shown in drawing 1 . 

[Drawing 4] lt is a figure showing the outline composition of the image processing system 
concerning a 2nd embodiment of this invention. 

[Drawing 5] lt is a flow chart which shows the flow of operation of the image capturing part 
shown in drawing 4 . 

[Drawing 6] lt is a flow chart which shows the flow of operation of the information processor 
shown in drawing 4 . 

[Drawing 7] It is a figure showing the outline composition of the image processing system 
concerning a 3rd embodiment of this invention. 

[Drawing 8] lt is a flow chart which shows operation of the image capturing part shown in 

drawing 7 . 

[Drawing 9] lt is a flow chart which shows the flow of operation of the information processor 
shown in drawing 7 . 
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#Si:i-rSt»^3S3 7iMI»*^7 ©t,»-r^7^ 1 JlCCfBtg 



(2) ?# r% 2 0 0 0 - 2 0 6 9 1 

2 

[I»*IB 1 2 ] SulaMII#@(*- BUSaSJitffcjA^K 

mmti 3] Huiaiii^jiw*. sc^cM^s^ 
frhm. <o ii^/c^f bB&icst l r Huiaa^to^m-^ia© 
1 JiMift*^ 1 2 ©i»-r*T^ 1 ii(ciats©iB^a^ 

So 

[ i»*Ji 1 4 ] miaai^^jA^is^ s mwi<Dm& 

&&Mtcffix.zct*ftmt?z>m$imi 3(cia«c©ai 
«M3ita. 

20 ci ?ritf m i ~t ztmm 1 4 fctatg©ffl#Ma^a. 
[ 1 6 ] m&mjt^mc ^'omt^ntcmmc 

*tl/r > BUfaM#-BXjA^S{Cj:S^A5ii©rt^€r^ffl 

imvM 1 7 ] MieaTc^cc j: 0 wt 3 n^is^tc 
*fUT. Wiaiii^ii^tcis^iaiMort^so'Sfr 

immmmic j; ssi«©^©ii«!©3fe^bfcMa-r s^b 

30 So 

i nmm 1 8 ] 5^b«fc£«5c-r s Him^iisia-c & 

or, 

»£!*iatc j: o xiEmmmcmm 3 n bBim*as? 9 
^•CBffS©^j^Ma4«fe-riii«!B(ji^i . 

10 a„ 

[is*]ai9] ^bia^^Tu-r-swt^a^ar* 

or. 

m&m&iic j: o r»^ s titcgitmrnz \t>t z xt>^ 
0 £K>*£\tm&±wnxnmmmcmik2ti. s«iaA^^ 



3 

mc £ t) ax $ c t zmm t t -s wm 1 9 iam 

umm2 1 : m&ikm&ftmz. mmmm^m<D 
mkin nz^tsc ± 4 i 9 x»ai#gi 

[itS2 2] *rflBjSftM«tt«tt. H«©3Sffc©« 
^M4T-Si»*«l 9 75Mf&*J»2 1 (DOT*l*> 1 IR 

2 2 ©i>ma> i J5icia«©iijft&yi$£B,, 

2 4] «ft LfcBHK*geifMfftttcgei*-*-£ on 

mm&tc&m-r stMRfan #©4 . 

?:i^5Ct?:Mi -T £Sgft^B. 

«FtttiHR*£tr C 4 *«I*4T.&SII#JS2 4 {CiB«c©« 
ft^B- 

[»#3I2 6] B-fiB^bM«fit$Rtt, fflft©5$fb©g 

^#st4-r*i**iir2 4x«ft*«2 5i,c9&m<owtmm 

Ho 

[1**312 7] BtriB^fcffiiSt»fB«, »ft^fr^#« 
ir£»#£^*rC4*!8»4-f -5M3JCJS2 4ftMfit*iR 
2 6 ©l»-m* 1 JS(C8filS©jgft££B. 

»ft«Btc J: TfBfi4gmcfaii*3tt/c£ttiiift£iiift 

SA;Wt«4. 

■5«7CXS4. 

£$tf c 4 *4Nt4 r zmmmMKm. 

or. 

««*6««c <fc o Tjgft 5 *i/c^biBft*A*^5 AfrX 
fI4. 

BulBJEftSIBiC J; S fl*©l8t©QBft©&{ bCCfWil T -5 s£ 

C » Bift * ^fiW £ «7nIfM 4 . 
£^i?C 4*1#&4*SBft®JI;frj£. 
[»*JH 3 0 ] &mm<DWWfi&-C1b oT, 

»«©l^©iijft©^b{CM«T^^bMiifll«l*OTiBia 



(3) ^P32 000-2069 1 
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a * &M Ltcj* •* y «{*t a -» r . tSHift^ffl 7* a y -> 

A#. 

Aft^Bic J: -o riES«W*tc8a»3*ifc3l5ftDB**iiI* 

awi#R«*«i t> i^-cBTje©£8MMi*ii l tub** a 
^rr-sA^xst. 

io -sfi7txa4 v 

*£tr C 4 £ftlt 4 -T 4 > * y 
A#. 

Aft^BKJcoTffift^n/c^bfflftfcA^&A^X 
«4. 

HfltBj«ft^a(c j: & Jsif!©^©iiftcD^b(cMii-r 5 ^ 

[f**JI3 3 ] JfiftSSB£$Ui3i|J-r6 7'p y9A4tt» 

fgft u^iiift5ria»«f*{ciam-r -5isftia^xg4 . 
JSft©^©j®ft©^b(cngii-r^^bWjit»?s?:B«ieiB 
iNfttttc£*-r £tst#R§e&x*i 4 . 

*^€f C 4 4 -T * ^ * U 

[2&9J©i$NB&lS93] 

[0 0 0 1 ] 

[*w©fli-r*a«^»] iiiftijia^asy 

(c^o. ^biBft^mTcTSHft^a^aso-e 
^H«M«iga4©iffl^if{c*?a^aH»^as 

[0 00 2] 

[fie*©fi?»j] zsitrnm (fflz.tt. y^mm, *'^Bi 
ft) &®.klx:, ^b©^)St»ifflft (osisft) 

40 6©*s^^-rsfc«!>fc«. i-r. #ibiH&*ife£-r 
*'if>a****. c©3^fb«a*«3e-rs^4Lrtt. 

accfiix^n/ci'j^iia ftHt^-fe>if > ©m 

[0003] «tcc £{tmmc-z>^'cmB)i-?z. * 

r. f (x, y) £il.«iijft. g (x. y) ££fbM 
ft. h (x. y. x' . y' ) 4^fbM^t. v (x. 
y) *W*iB»tC*il*S7>yA»tW4-r*4. ( 1 ) 
^©W«*i* ^ © 4 «T o 
i0 [0 00 4 ] 



(4) WfM 2 0 0 0 - 2 0 6 9 1 

5 6 

[3& 1 ] * t Spread Function) {*. h ( x - x ' , y - y ' ) ~C 

g(x,y)=ffKx,y,x',y')f(x\y')dx'dy'+v(x t y) MMZtx. < 1 ) 5$tt, ( 2 ) 5£©J; olcmz&z.hti 



( 1 ) 



So 

[0 00 6] 
[f*2 J 



[0005] ¥tT*£«ti£l$i>r, j£##{tufcflwm£ 
©MJcffauai**!^ gmftnwwL (psf : pom* 

g(*,.y) «ffh(x-x',y-y)nx',y')dx'dy +V (x,y) 



••• (2) 

[0 0 0 7 ] NtfWttl>t|d«. (2 ) ^©Wia*?- 10 
V L . «#i£*5©!*»iT S i . ( 3 ) SC#« 

CCf. G (u, v) , F (u, v) . H 
(u, v) tt. g (x, y) , f (x, y) , h 
(x, y ) ©7-'Jifft-C*6. 
[0 0 0 8 ] 

G(«,v)- H(u,v)F(u,v) 

■■■ (3) 

[0 0 0 9 ] H (u, v) «. 9ffiHiflkf (x, y) * 
^tlWHs (x, y) t,C^&?ZlsX^2»<D&mWL-V 20 

[ooio] uric, —mtvx. *>7iif 



««WI*l*«*IMiTi»t 6 C i(c<fc »)*«&6ti 

s. cct, s/+9*®MmKK?&ifflafttirc»« 

fcOifg^-r^,, or (t) . (8 (t) *^c*3tti©x. 
yfiS^r*^4-r^>i. (4) ^*i^E«33i0 0 CCT\ 
TttS^B*rar'*D . flBMUI*ft£f&tC t = - TV 2 
#•6 t = T/2 *t?il/n>4. 
[0 0 1 1 ] 
UR4] 

g(*,j>) - jf£ /(ac - a(t),y - MOW 
... ( 4) 

[0012] (4) 5J:©piizz*7-yxgBft-rs4. 

(5) SC*«»6n«. 

[0013] 

[fft5] 



G(«. v) -JdKfdycxp[-j2x(ux + yy)]^ <^(x- - - AO) 



~ f? n dt f dK f ( t y f< x ~ <*(O,y-0(O)expl-j2x(ux + vy)] 



(5) 



★ [0015] 

[0014] CCt, x-a (t) =«, y-/3 (t) [»6] 
= 7?£fc<i, (5)SC«. (6) SCOJ^fCfcS. * 



G(u,v) - f" n dtffd&Vf(t. n) * exp[-j2/r(«£ + v//)]exp[-y2/r(a(f)« + ^(,)v)] 
= F(u,v)f"\x P [-J2ff(ua(t) + v/3(ty)]dt ■ F(u,v)H{u, v) 



••• (6) 

[0016] (6)i£J:D. sfeMttt, ( 3 ) jS. XW, 40 

ctitmmu (2) ^•e^^Hb^n-sci^i^.. c 

©#{t©£iiW»H <u. v) it. (7)5£-Ci*A6ft 
£. 

[0017] 
[£S7] 

"(w^) - £™ exp(-y2;r<t«r(0 + v/?(0)]cfr 
••• (7) 

[0 0 18] C©fl|^, x*K»Lrflfl[9 0*|SlK- 

«©3lSvrB#fg|T©fia. ^u^*Lfcti^©."S)Ct;g so 



[0019] 
[&8] 

sin ;ra>7' 



/f(i/,v) 



JZCO 



■■■ (8) 

[0020] ccr, ««, (9 > s;-e^*.6*is. 

[002 1 ] 
[f*9] 

<y - i/jJKcos^ + Cv- v o )Ksin0 

••• (9) 



[0022] £ fc. u 0 , v.«. mm(Dtp>cmmx'$> 

6. coftWhtemx. H (u, v) =TijSl£(3 
[0 0 2 3 ] luI^C, tftrVCjz&fXtO&M'tf'toK^ 

\.*xt>mmc£-?xm.mTZ£t&xi*z. Witt*, tf' 

;<^-££cr J 4T&4, SfcftKltth (r)«. (1 
0) j£V*3-7Lhtli>. 
[0 024] 

[<ki o] 

l 



/2(r) = . 



e *P( r ) 



• • • (10) 

[0025] m 7 i frzicuzgitmteomTiic 
-mxmmtz. *r. ^ims (x. y) i«gja 

(x, y) ifi (2) jKlC^-f^McWibOtm 
^T€» 0 C©B$. H»*tttl»4©iir&i> <? (x, 
y) , f (x, y) , PSFMh (x, y) <D7-V 
x^fttt. (3 ) iC£iiiSfc-r„ cc-c, (3)^;(J, 

(11) SOJ:^Kff3tl5. 

[0 02 6] 

[»11] 

Ffrf.v) -G(u f v) /H(u, v) 

•••(11) 

[0027] (ll)SiO. H (u, v) fliRfcrc* 
n«, ^bB«©7-'Ji^G (u. v) CC1/H 

(u. v) 4*Dt, cn*il7-';x^-r€>Ci(C 
i^t, MH&f (x, y) *WZ?Z>CtftX%Z> 
C4**Wa. Mtii, ^*©£Ji«!ifctt. 1/ 
H (u. v) 

[0 0 2 8 3 SERKC. (3) 5££jfiffl-<rSl*£tt> 
ftWH****. m«. 8t#*#!f Lfc*»i§J t (2) SC 
«. ( 1 2 ) 5£;©.=fc "5 £*a5<, CCT, N 

(u, v) ». i/ (x, y) ©7-i)iS8!t*S. 

[0 0 2 9] 

C»l 2] 

G(m,v) - H(u,v)F(u,v) + jV(«,v) 
••• (12) 

[0030] (12) ssr^n&i, ^itmmoy- 
<Jx-W&t,cltuxy -oin ( i/H (u, v))*fEffl 
^-tf€.i. (13)S(OTtJ:^Wj:S. 
[0 03 1 ] 
Ctfcl 3] 

G(u.v) . , N(u,v) 

- F(u,v) + — 

H(u,v) H(u,v) 

•■• (13) 



(5) &0| 2 0 0 0 - 2 0 6 9 1 
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[003 2 ] 

[ u J: ^ i -r 6 l*H ] cc-c, ^s?*^*^ 

(CJ; 0«l®3nSiB*B^W{C «fc orflHRteffl«B{ClR 

o ii* . ■*■©#{ tBH** mic l x wmmmz £/&-r 4 > 

f^Hb L tc'£im&*m& -< — - 7 -/ * *a»© 
-flSCC^'a U ^ -> a > 4 Pf «ti ^.iSmaTcT-'L' =f 

10 *^i*t,^<i:#^.6n-Ct,^ 0 

[0 0 3 3 ] hfrisWh, fi£#tt. *fbPB*0*5£tC 

a. ^Kzxfrisj^KDiia^) (s^b# 

19. 3S#fi^) *t*tl/Tl»ft*r)A:ili:»K. £MbiB 
&©«5c5^#+#Ttt:&*>o fc. 
[0 03 4] Sfc. — Mfc, ^*;L-*7y5£^tr>* 

fATB. TWA I N Yy-t^mc&rimBztizm®. 
m&mc£^xmmzmmtm&&icm&A,x. mm 
mtj&M <«*.«. ^>;>*. f^7'wf) tea* 

20 -r^ 0 CC?, TWA I N K^-Y/^tCj:D*)fflI3n-2. 
H^Mffl(c«. #>vffiiE-^fe^&l?©&JI#i^£n& 

#10©^7-AtClt, Wfa©BB«a7crJl/=f 

•;xA{c*»ws8Wir*4LT i mt&mc^ 

[0035] jjeowjMcftftT.&stifcfe 
©r*0, *Mbiii«^6i«a D n{4©«7ciii^*f#^c4* 

30 aw4-r^.o 

[0 03 6 ] 

&B*fea£«K. £{tffift*^?*iii*ftiaijelK-c 
*ot, »«^g(c j: o r ia^«^5cse^? ti/c^bai 
^^H^tax^is^m 0 i&At?3f5£©^gya3i*j6L fc 

»*aa©rts***i/r. A;b«i!£#iJiL-c«7n*t3fc 

40 *#«4-r*. 

[0037] ±ie©iii*Mfi^S(c*j^r, su 
KBHMK&^atc j: s^»«ai©rts*^-rgEi!ifli«* 

4#Mf?*U>. 

[0 0 3 8 ] ±e©iii««i«««{c*ji»-c. ButaM®^ 

Stt. «Atf. MiaDB«!mii#S{cJ:-5^Ma©f|l!. 

<mmtfin%nmux> At>wmzmmbx®7fflmm 
50 [0039] ifacBi^fiaiiKstcfe^r, mz.&. m 



9 

[0040] ±sz<Dwmmmmsicto^x , mim™^ 
[0041] ±si<Dmmmm^mcisi,^x , mnmTt^ 

be*. 

[0 042] ±iB©iii^MJi^acc*i^r. fute^tw 

xmmmmfciczm s ft . itrteiii^axjA^Ktc j: ^ m. 

[0043] ±ie©®^s«s(c*3t^r , Btria^twi 
mtftmt. mt*. MiB»*3£a©#i4tt#g£$*rc£ 
tc^ 0 

[0044] ±ia©Hi^a^g(c*ji,»-c, Buia^fbw 

m*in?~£it^7j-- zz-gtsc turn* 
[0045] ±iB©iH«Ma«a(c*5^-c, Ms&im 

[0 046] ±EoHflMfi^«cc*ji,»r . tMBMa^ 

^c, A#Mfs*^air£^l2£$£fC£#W£tA>. 
[0 04 7] ±l2©iB#$!*I$SgK*5l>-C, MIB^a* 

[0 048] ±ie<Diii^Ma*S{c*jor . iwiBiiiffcHK 

[0049] ±&<Dm®.!mwmmi l cto^x . mz.a. m 
im*mj2&&&itir *«»©£*#«© *> %mmm 

[0050] ±is©iii^a^a(c*5^-c. suiBtoa^ 
s«. f»iaiiHW!i&*«*wr *aa©^ft# 

12© 5 %*l!ttsacc«^-*gBft*S{c J:*3E8Msa©rt 

[0051] ±iB©ia#©a^acc*5^r. m 
[0052] ±ia©B«M8ia*«K*ji»-c. m«. mr 



2000-2069 1 
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Bi«i45a*S6^Bi»®a#^*a(C<i^4C 4*»» * L 
[0 05 3] *IPJ©i&2 ©1IHI!Ci:ffi&Hflt«a8« 

«. ^ffcBi«4a7c-r'S®«i«ia^a-c*o-r. 

m? zt&m&m t . mtsmmmmm^mjt o -cm© 
-rs. 

[0 054] *^©^3©ffl9ii(c^4iitHl5Ma^a 
tt. ^kiB^^fMTc-r^iiimtoa^a-c^or, 

HMfBflR^afc <fc s J««©|^©iiim©^l:(cMai-r 4 £ 

{tfflat*****LT. '£<mmzm.7iLxmt<D>pu 
s. 

[0055] *mi<Dm4 <Dmffiicmzi*»mnz. m 
mbtcmmzfcmmfticim? zmmsm&mt . mm 

»*ctm* z mm m^m t*mz.zct*wmt? 

[005 6] 

[0057] [mxDmmvxm] m i «. *aw<omi 
©^©ff^c^^B^a^xf-ActKBS^^^-r 
mx$>z>„ ai^aiooi*^ mux&r&iwstojt^'c 
h*y. antap i i o itBia«f* i 2 0 timz.*. 

[0 05 8 ] 1 10B. 1^>X^©^ 

ccd -bis-v-mcDtstmm^x Wf&sti. mmutc 
mmcmzmmmmzmmfc 1 2 0 (cgB^-r-s. ib» 

[0 0 5 9] Hi#.SXiAgP2 1 0 tt. ^dx.«. TWA I N 
F7^A^©K5-f/>'tcJ:or*9flJi*J-i. Ifi^f^i 2 

0A>6B«t«8*R*UOT. -e©iBSit»«iC^4iB« 

(c9f^©Bik«a«ibL-rtii4H«stiB2 0 otc^r 

[0060] -«a{c«, H^axii5P2 1 0 ccfet* &h& 

M7x*>zt-rzt. e»m^*^w<c»iE^©«mfe 

fctocc iai^axiAgp 2 1 o(c*jc-t^ffl^MaiLr. # 
> v«iE^fe^#©p§ia^tcM l ro*^i-^„ 
[ 0 0 6 1 ] t*^a^a2 0 0 «. «>t«. 



11 

*6^6ilSf^(cS£or, fflff>iRiAg|52 i ofrzm 
f££ft£jiif£t»*Ricf$£iii® (£fb»j{fO ^flTcbr. 

i*gP2 3 o im&ztitc*) . a^ai32 4 o (ca^j^n/c 

[oo62]02(t mmm&»2 i o omtvffiti* 

fc7 - p y ~> a(cS-)x > r . ;fh^©c PUtciO ntf 3 
ns. *-r. xf^7's2oir«, H#sas(jiSB2 1 o 
«. te^<«f*i 2 oa»6ffi«t»**a*HJ-r. courts 
«fR«. »«©i»{c^fc t> tc&itm&ommmn-ciib 
a., xf 7 7 , s2 0 2rtt, ia^miigi52 1 o«, m& 

s 2 o 3 rtt. bh*k&.«2 1 o K, m&Ltdm&m®. 
^nmmmz o o {eras-*-*. 

[OO63103H, mk«mmS.2 0 0 ©«j{l:©8fett 

if^Aicm^^x^m^<Dc p uccj: ijntf sns. 

[0 064] 563*. Xf^7'S301ta, flWR®S» 
S2 0 0 tt. fllfMgg 1 0 0 ©#tt£^-r*H4t»*B£ffi 

»-r*. c ©«&£«««. m«\ «&©««©»»§!! 

Sfcoi,vr^6tt$8#iII£!»2 o Ort©^-t';(ctgfrt<* 
ftfc#14tiHR©4^6. A77S52 2 0*/M,T 

en &«!«©«$& (ca-^-c. ^s-r-saim^g© 
[0065] xf^ - s3 02 -et*. tfmmmm&2 0 

OB. nftR&9S2 1 Q&tollZZ&itiBmopmZnk-? 

jAg(52 1 0 it»$RMffl^g2 1 0 tzmmrztcitxD K 
^ ^£t»$R&iHi£g 2 0 0 5C-OX h-;UT£l£HCff| 

[0066] Xf-^'S3 03 T'B. tit#R*Sailg2 0 

ob. mmmiLt$2 1 o 3 h4ffi«t«g*^ss 

12 0 0tt, Xf ^-S302 TBMS L/c^&t#*8 (£> 

SKiSDr. g*^t»«©flfe. xf^'s 3 0 1 xmm 
Ltctmmm K.m^x%m%m*mz?*>. ccx 

zfc^ 3 ft&^&:fr£B, HuiIi©iij^©fM7u45iI©T^ rf 

ttmx&z. 

[0 0 6 7 ] CCf, »*&■©«&. DB«BXi£S|5©« 

0 (c«* r . jg«^g©««a^iij^KiiSi5©m« 



(7) #12000-2069 1 
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[006 8] SftWi VX, m9mm2 1 0flJ-C^> 

vt«iE*^ffr««i^K*jwst(i«*afflaE«2 0 our 
©sawwiorts <*»*a) *»"B-r*. tmrns 1 

0 0©»^gUl 1 0*>6W773ft5iBf|! O&ffcBflD * 
gr (x, y) , BB«lRiigP2 1 0 fC<£6#>v]t§IEf£© 
IMg? (x, y) i-T-Si. Ifgg (x, y) 
B, (13) 3Crfl9!3ti-&. 
10 [0 06 9 ] 
[»1 4] 

rk (x, y) = g (x, y) " 1/T 
• • • (14) 

Dligg (x. y) £K>m&g (x. y) £f?£-r& 
[ 0 0 7 0 ] 4fc. Si<*IRj£SI52 1 0«"Cfe»ijE*^ff 

■rs -a*. tf^n«g2 oofflij-c«. Kfe 

20 ffiiE{Cj;£^£©M^&£0ifTT5c£(C,J:i5. Mftm 

Hft8&a:2 i oMxrmiERv&mjEOMyjzmrr 

S«te(ctt. DBflMRi£g|S2 OOflNrB. iSrfiiBcJ:* 

*i««fcc>. feffl^©PgPI^^©MII(cMb 
rB. #^LAjr<r^>J;^ 0 

[0 0 7 1 ] JJLh©cfc5iC. Xf^'S3 03tU « 
M*IIXi£g|52 1 0{c«t4SQft*5«©ji»^ftfCffl^ 

30 [0 0 7 2 ]^7-y7 , S304 r«. t»$KMffi^g2 0 
0«. nfettftffiS2 1 0«fc»)|iHWlHR*3tM-r4. Xf 
■^S3 0 5 r». Xf;;7 - S3 03 t^tfcS^^j 

[0073] XT77"S3 0 6 r». ^r- » y's 3 0 1 
rBXf#L/c»^g i oo©»f4flHRtc»^>r. 
k^h (u, v) *%.m?z> 0 teis, ^mmicmux 

«. ae3fe©10l5©««:4jt»r»iW3h"Ci»*. 

[0074] Xf ^7'S307 r». Xf^S305 
•C^5nfciIi#.ttfR mmg (x, y) ) J:0. Xf 
40 -;7'S3 0 6 r£)# L tc&imm H ( u . v ) JC*OX » 
r, #{fc©fct,»H#*f (x, y) *f*WCC 
». iB^g (x. y) ©-7-';i^G (u, v) (CI 
/H (u. v) ZMCXmi&f (x. y) ©7-'Jif 
(u. v) F (u. v) *7->;iiS»^Jft 

T^Ci(Cj:«3, &it<D>ptjH,mfct (x, y) €r«7C 

[0075] [ * 2 <Dmm<onm ] i4», *#sbj©ib 

2 ©^fe©^(c^^iii«iiaav'Xf-A©ftit^s5c*^ 
50 «©*JiR»3Ri|5|-©«teRSSSR«:Biai-©^%«L. 
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[0 0 7 6 ] C<DWM<Dmmc%ZM9m2M2 1 o 

». w&oma&tbx. mmmm 1 1 tm2%.& 
SP2 i 2 4*{§x, gBSjgfti 2 ofre>s8#aofcai«t 

ft a n fc tm as * /i- u x zl - if h mz. e> n -s j &^ k 

fie-oTlf oTUl'L. «$R#iII*Sg2 0 0j&»6©«* 
icfiE o T It 

[0 0 7 7 ] C CTB, .USl^:&g|52 1 1 «, #*tff5#4 10 

11 (Witt*. T*iIE^fefiIE) *£fr£»*J«*m». 
Ifl2!£&g|52 1 2B. fWIS«afcJ:*3KJW&«*ff9*> 

[OO78]05«, 04 Cc^-^-pBMCi&SP 2 1 0 ©«& 

fls©iifcft*s*r7p--*+'-hr*s. c©?o 

t,CteM2tltc-7'Zlif~rMCm~3i<>X> ^0^©CPUCC 

&»2 i ob, immfti 2 o*>6i«*ff**ita-r. 

[0079] Xt-?7"S5 02 "CB. «#!|5tfAgR2 i o 20 

:/S 5 0 3m jgJR3*lfc^&*- KtC^oT® 

S5 0 4iCjl^. l2t-Ft*tl«Xf^7'S5 05 
fcjttf. 

[0 08 0] ^f-;7'S5 0 4 TB, Hl^&S|52 1 1 

tcj: o . &m» l 2 OA^i^tHL fciB«tM8*^& 

U —2f. Xf^"S5 0 5tU SI2^g|g|52 1 2 iC 30 
[0 0 8 1 ] 0 6T« % ^$n/cil1f!tt 

ts^t»fB^a*iig2 o otosis-rs. 

[ 0 0 8 2 ] 06 B. 04 (C^-rHHR«raS6a2 0 0 © 

ifjfFcD^ti^-r^p-^-f- h-e*s„ c©? 
mctemstitcfn y^Aicm-j^x, ^0^0 c p u 
[0083] 5fc-r. x f- » ?s 6 0 1 -cb. ttfB^ase 

12 0 0 ». m»MW 1 0 0©*#tt^r^f #14tt*8*3X 40 

g(coiir^e*tff8^a^a2 0 ortoy^utctsirt^ 

ftfc|gtfc©#f4tft*g©'*'^6. Ifjxtf, A?33I32 2 0£ 

ftLx^z.ft.ftzmmvmmcmii.'X* mm-rzm®. 

[0084] Xf 7 ^S6 02 TB, t»fR«5Ii^S2 0 

o«. ®«ma2i^2 1 otcwizmuom mmt&m) 
x«, sffuft&att 1 oiw^asg2 i otzmm so 
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^■r *RKfji*«ra««2 o o rt©> * tctawsft 

[0 0 8 5 ] X 7- » 7'S 6 0 3 TB. tlNR&98K2 0 

ob. mmm&m 1 oj:9iii*w**sfrr*. 

[0 08 6] Xf ^7 - S6 0 4tB, Bf?!Kii3P2 1 0 

2*- h"-c*s*i**ijiwo t mi*- h"C*ntf^-f-s» 

7'S 6 0 5 (Cjl^. ^2-=&- Kt*nBXf f 7S 6 0 
7tCjlUf. &*J. C©30fc*-F2 1 OfcHHSsK 

ft*3SL.l». fetch, A7JSP2 2 0?;/rltitSi4a 

[0087] Xir y 7*S 6 0 5 ttt. fS^«ia«g2 0 
0B, m®mhM2 1 0*>6«^3nSii!i«tWR€:^Jft 

S2 0 0«. ^f^'S602 r^f#0/c^mtt$R (& 

Ltctmmm icm^xm&xmz&m-rz. ccx 
v z^ffim&ttx&zmimzi&m-rztcitoK:. n% 

[0088] Xf ' 3 7 - S606TB, Xf 5 7'S605 
[0089] Xf ?7S607tB, Xf y7'S30 1 

xi&wvtctmmmi ooottammicmi^x, #it 

m&H (u. v) *4<atT4. ife*J. ^ffcBBtttcHL-C 

b. S£*©s«©«K*jt»-caii9!3nrt»*. 

[0090] Xf^7S608 "CB, K#Hl 
KT*-2»»^(C«. ®i^- KXf?7"S6 0 6t' 
^sn/ciii««f#8 (iants (x, y) ) ^Jft* 
- K*s02-=e- Kr*4»^-(CB. Xf ;-7S 6 0 3X 

&tmiyftmmm m»g (x. y > > ^^^^ 

S6 0 7 X£.l&Ltc~g{tffl1&H (u. v) (C»-^li-C. 
sl5ffc<0^«ct>a«f (x, y) £W£-f£o *f*W(c 

b. mKDmmoBmtmmx&z. 

[009 1 ] «±©<t OtC. BDf^BstiA3P2 1 0 K-feor 

ccb. f»*8Asa^a2 o otb, m*D$m<DBi&tm 
saa) %ntfL/c«^ic(i. ttfgMiga2 o orii. 

B#!lftiA3fl2 1 0^6 Sff L/ temffitm* © ^ © *fS5c 

®a©^4T^. 

[0 09 2 ] [03©HSS©0,«] 0 7 B. 43MB©* 3 
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[0093] c<Dnn<zwmicfaz>mmmm loou. 
f*a*# <«*.«. sSTt^ra, ss**, »¥ff*r©re 

«) *Bl»LrSE»«»l-2 0{C#»iitP»«««IB» 
»13 0t<|i5. CCf. ?SW* «*. 

[0 094] BtUR&flH 1 0 B. COfflKffNR&iElft 
i»12 0*6iUilt. m«Kf*flNR©tfMt«£ 
It. tSfB^II^»2 0 0tc|£31-r-5 o B#>9liA 

gp2 i ob. iB«««*^-r6i^©Ma*^-r-s^ 
tfcm**«m-*y*y2 i 3 mammae 
©tt mihr ibt, c (o^fnn^mmmmmm 200 

[0 0 9 5 ] -rfctofc. CCDJIiiCD^JR-Cl*. WfR^ffl 

si2 0 ob. n^BS(iigP2 1 o j: o mmmtmsLU 

[009 6118IJ, l37tC^-Tiii£>!«Ag|S2 1 0©«j 

f^^-r^ hr*-s„ co7D"?t 
-hc^-t^-mb. ^^©^yg^ofsift 

[0097] jr. xf^ssoi -cb. mwm&ffi 
2 i ob. is««ti*i 2oa»6H*m«*M#a-r. x 

f'^S802 TB, HffclRi£3152 1 0 B, M^tS^tC 

>vffliE-¥=fe^^©Mffl (2NSff*©^&MJI) 
ft-*,, cct, ^©^©^©j^ic, HtMRftft 
2 1 0(cJ:^^a*jltRpJ«fefcL.-CfcJ:( ( >„ 
[0098] Xf^7'S8 0 3 -CB. [IHItaK&SB 2 1 0 

b. 3a»«f*i 2o*>6^fc«attiHii*«i*wr. x^ 

v7"S8 04 r«, B&S5?iig[52 1 0 B. > t'J 2 1 3 

5C. Hfl*3?i£S|52 1 OfCcfc^^SlMa^jM^BjglCCTS 
iS^B, atR$tifc^jftM®{C*fI&-rStjllR*^*'J 2 

[0099] X 7- XS 8 0 5 TB, #f bHjtflMKfttf 
^tMR*^flHBiOTliHll«*RK:«a|-r&. AfoM 
*mi&t. -««:. B«mii3|5B. 33§t«tf**>6SE* 
fflLfcHi«tiWll*T I FFM^J PEG0SC*®ifl.ffl 

7 *— 7 j b&m&Lxmwemmiicifcm-rz. c© 
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[0 100] XT' '7 7 S 8 0 6 -CB. ^fbMjlttffiSiy 

[oioi] i9B, H7 o o © 
p - +• - k (c^-rsaaB. .^0^©^ V mit ic&m 

10 5tifc7"D Mcmn*X^m^<DC PUiCj; 9H?t 

[0102] sfc-r. xf>;7-s9o 1 -cb. t»$R&3i*s 

B2 0 0B. Bi*afta:2 1 0*»6ttftltlMRtf©iB*fi 
*R*Sff-T^„ Xf j7*S9 0 2Ttt, t#$R4!tfl=&B2 
0 0B. W«f»#<fc9miWgtt«*ttfflU Xf ;7' 
S 9 0 3 "CB. Wtt«&9&a2 0 0 B, MatWRcfc 0 £ 

[0103]Xf'?7'S903 TB, If $R*!lIIISa 2 0 

ob. mmuMz i o^6^3n-s®^«$R*^ 

a 2 0 0 B. Xf77 - S9 03 -CUM* L.fc^&f# $R <£« 
BfCJfi 0 r . ttS&KflMRCDffe. Xf^7'S9 02 -cm* 

uttmmmm «c»-3c»rs»^r«*«3e-r*. cc-c 
«westi4SGft*ffi». ^©h^©^^©?-^ 

«iiii«tt4**it«iai«{c«c*J:5{c. iS#tt$8*^ 

-r mi©H«i©^.«iig«-c 

[0 104] Xf 77*8905 "CB. v XS 9 0 4 
[0 105]X7-v7'S90et?li, Xf ^7"S902 

ras?»Lfcj»a«a 1 o oomnmmcm^x. %<t 
mmn (u, v) *s«tr4. swtwfRtcHior 
b. S£*©^©flsiicc*jc>rittB7l3n-co.2> (> 

[0 106] Xr77"S9 07 r-B. Xf-;7"S905 

ttisjnfcistsii (ia^g (x. y) ) xf 

i. XS 9 0 6 r^L/c^fbMt5:H ( u , v ) (CS-31> 
r. ^fb<D<CC^MKf (x, y) zm%.?z>. Mtteftlc 
40 B. jS^g- (x, y) ©"7 — U i-m&G ( u , v)icl 
XH (u, v) ^CTBO&f (x, y) ®7-'JiS 
&F (u. v) ^isb. F (u, v) *7->;xffi^ 
-r&Cifcjrf). ^b©^^t,»H«Ef (x. y) *'<Sut 

[0107] tvmx&mmx. cfcftB. t»iR^iia2 

0 0 B. iB^ii3P2 1 0 ^/M,r»#.iia 1 0 0#£ 

W^^S-jSTSfc*. «t 0ffiSlii*{ciffi»dC7ciii«*» 
S C £#s-C# S . * fc . ttfRMil^a 2 0 0 B. HflUR 
50 ii*2 1 0*»6»ftt»«*Rlf#-rSfc«>. Hi^BXiiofS 2 
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[0108] [3!4©faS©J^«] C©ISte©JI£»«. 
^U!»S^36D^ife©^Ji«:*iWS«f*RMIl^a2 0 0© 
«Hl*a3B-r*fe©-C**. AttWiCB. 03, 06 X 
B0 9©fl7C$5a*7 i ;'7'S3 0 7. S60 8X»S9 

0 7©»ec. ftecDffljf^a^iiai-rSo c©ja»rr*H 

[0109] »3JiS»3©^tt©?Ki*-CB. tt^ffl 
8S2 0 0(J, 3t«LfeiB««**«l}K©iB«flMll«cS! 10 
f^-r-5„ COXBMCJ^r. Huai©J:9(c. {Xtc3MR* 

r, Hi^B(jAgP2 1 0&c££i£&fc!!S&cJ:o-CjtIE{fc;;5 

hfcHflta*. i o occ*ji>rfcfl^fc#3S©i« 

IfctCifit^ttJBUcR*. -ttz*>%. flHR&ll$EiK2 0 0CC 
fct,>T^&3ftfciItfl!tif#RB. TfifiiE^fe?iliE^^§n 
r^^t,^88©iii#Ei^ffi-c*)^„ -e©fca?>, c©iffi» 

-5,. c©H*tMRtctt.Siii*tt. J6««gioo 
©1$t4 ; S:1«iEL-CUJ&:c^SS©ili^-C*€.fca&, ent> 20 

[onoj-ecT, wtmmomc, w&m&fffiT 
©tiKi, B»taxiz : ei52 i o iciov &mm.tm&<Dt& 

S^fttea (Xf-j7'S3 0 5. S606. S905) 

©M^cctaa-r-sMai-r-sci^^uo. 
c©»»a«, £{tnsitK (»«:. ma&ktt) zmm 
u, c©»*»*fc3t^t>T*aftr&c£#*?*l, 

C©»*att. W;fcaS2 4 0©«tttlMR** 30 

[oiin »c. c©»Aaa©rtStt. ^{biaai«« 
(«mc. mi*?*-*) icm^xmtom^mm 

b. Masn?>^-i-^A#ciDjtfet4^isit>/c*. m 
wsi>i«R3n«iHB. tasnsiwso 40 

flOL>. — »©l«BK^fc*H*Ci«c<bf*s*f* LC». 

[0112] [ffe©ms©^.«] a:*f. atft 

©«S*>6lti*3ft-5i'*^A{caUBl/rt>. — :>©*£ 
[0 1 1 4 ] 4/c. ±fB©H)Si©SJ»iC^-5«a©t»«g 50 
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b. ^o^Aa- F^ia^L-fciatt^^^xfAss 

b » K&SCC @l£lftX B— I^WSC tt*ii* . * © ^ 7 s - A 
gtl»B^g©3>f*-^ (XBCPU^K BMP 
U) *«Ettt(H*KtMft3tiA:^iay9A3-- 

KKttsw# a(**iffi±©»9i*«JiJrr s. 

[0 115] :/ny^A3-FS#l&-rsfc»©fflte« 
ftil/Tti, W*.B\ 7P';ff^9, A-Ff^ 
*f^^, jfcflfl&tf -f X f . CD-ROM, CD 
- R, SSMt— 7\ ^«|Stt©y*«;*-K. ROMf 

•5. 

[0 116] 3>tf»-*#ffittMf**»6R#lti 
W©«M6***»Sti4*»^©*ft:6'r. fO^OWA 

>^>*t-A) l£#s|||^©£jt 

a©-ax«***nfi-r*^Jt©»«fe*i6W©s« 
[o 1 1 7] se.cc. mx*m*& tiit?** 

©Jg^Ct«-3t,>T. -e©«&fc&5S*- K-WMHtSfci- 

» h jc«it e.nfcc p u^c*^is©*aa©— auxB^au 
*n«-r**it©»»<>*i6iH©tt«««ii«:«-r*. 

[0118] 

[»9!©a&*] #»9iK:J:*itt\ £ffciiHRft> 6XAtt© 

[0119] 
[HiB©«*<t»W] 

[01] *$m<Dm 1 ©sut©»»K«*iwwaa^^ 
^A©fw«WE*^rH-c**. 

[0 2] a 1 tc^-Tiaflf!mii3P©!*^©3Eti*^-r^ a 

[03] 01 K*TtMW&a»«©ttfp©«ft**vr ? 
p-^ + - j-r*&„ 

[04 ] ^w©02©HJfi©0«(c^^iiiffe«5a">^ 
f- A©$tBS*ff££^-f ir* ^. . 
[05] 04 «i7nrm*w&»©iW¥©*ft o 

[ 0 6 ] 0 4 (c*-rt**Rtea^a©i»^©^n*^-r 7 

[07] mtw<om 3 c^Mi©^ii(c«&nflMsa^x 

T- A©ttBS«fiX*^-r 0T-* ^, . 
[08] 07 5C*-riB^miAS|5©iti^^-r7P"^-v 

[0 9 ] 0 7 «csR-rt»««i«««©«ifp©i*n**r 7 

P-^ + - f--C£>-5>,, 
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